(E.C.3.1.1.8) locus 1 are the usual (Elu) gene, the atypical or dibucaine-resistant (Ela) gene, the fluoride-resistant (El') gene, and the silent (Els) gene, the last one existing in several different forms (Rubinstein et al, 1970; Lubin et al, 1973) . A family in which several members have extremely high serum cholinesterase levels has been reported and the responsible gene has been termed E Cynthiana but it is not yet known if this gene is active at locus 1 or locus 2 (Neitlich, 1966; Yoshida and Motulsky, 1969) . Whittaker (1968a, b) postulated the existence of other alleles at locus 1 detectable by abnormal inhibitions with NaCl and n-butanol, but these observations remain unconfirmed. Finally, Lehmann et al (1960) have described a family whose cholinesterase activities and inhibitions cannot be explained by the known alleles at locus 1.
We report here a pedigree (H-J) which clearly proves the existence of another allele at locus 1.
In this pedigree the allele, which we term E1j, interacts with the atypical and fluoride alleles; the resultant double heterozygotes give characteristic results by a variety of tests and can be distinguished from all other known phenotypes in this system. examples of the heterozygote E,uE,J but this phenotype cannot be distinguished by testing. No example of E1jE1J occurs in the family. The existence of the E,j allele may offer an explanation for the family reported by Lehmann et al (1960) .
Materials and methods
The index case, III.20 ( Fig. 1) , was found to have a lowered serum cholinesterase activity and was refused employment which involved exposure to anticholinesterase compounds. Sera from this subject and other members of the H-J pedigree were stored at 4 or -200 C until tested. All sera were tested in two laboratories.
Laboratory A (P.J.G., P.C.F., and K.J.)
The automated methods used for determination of the serum cholinesterase phenotypes in laboratory A have been reported (Garry, 1971; Garry, Owen, and Lubin, 1972) . Butyrylthiocholine, 2 mmol/l, was used as substrate with fluoride as an inhibitor in both 0.05 mol phosphate and Tris buffer systems at 250 C. The results for the serum cholinesterase phenotypes thus far determined are given in Table I .
Laboratory B (T.L., A.A.D., and H.M.R.)
The methods employed in laboratory B have also been reported (Dietz et al, 1972; Dietz, Rubinstein, and Lubrano, 1973) . The substrate was propionylthiocholine with dibucaine and fluoride as inhibitors in phosphate buffer at 370 C. In the present study, butyrylthiocholine was also used as substrate. In addition, NaCl was used as an inhibitor, with the final concentration of NaCl 0.5 mol/l. Simpson (1972 t Values are based on a series of adult determinations rather than preschool children as reported (Garry, 1971; Garry et al, 1972) . § This value differs from the value previously published (Garry et al, 1972) because inhibition values with fluoride in phosphate buffer are highly dependent on temperature and concentration of sodium fluoride. It is not always possible to know the exact concentration of NaF in the automated system. However, the various serum cholinesterase variants fall into specific areas when NaF inhibition values determined in phosphate buffer are plotted against NaF inhibition values determined in Tris buffer (Fig. 2 ). both by genetic analysis and by abnormal assay values. On purely genetic grounds three individuals (III.9; IV.8 and 9) must have constitution E,uE,J. Though they demonstrate somewhat lowered enzyme activity, there is nothing in the analytical results which clearly distinguishes them from E1uE1u. Fig. 1 shows the pedigree with presumed genotypes, and Fig. 2 and 3 Eiu molecules (Rubinstein et al, 1976) . This is in contrast to the Els gene which produces a 97 to xtures of E,uE,u and ElaEla 100% reduction of Elu molecules (Rubinstein et (Table II) . activities and dibucaine inhibitions in the family described by Lehmann et al (1960) . 
